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The present research concerns the use of organic selenium (Se) in the nutrition of 
the common carp (Cyprinus carpio), variety Lausitz, during its sapling stage. The 
experimental work was carried out during 159 days in the Martinesti Fish Farm, 
near the city of Cluj-Napoca, Romania. The total number of carp juveniles was 
organized in two batches: the experimental batch and the witness batch. Each group 
consists of 200 juveniles having a mean individual weight of 1.5 g. The rearing 
conditions were similar for the both groups, excepting the alimentation. The 
experimental batch received 0.03 mg organic Se (Sel-plex) per kg of food. At the end 
of the experiment these juveniles reached an average weight of 354.619±0,088 
g/specimen and a rate of survival of 99%, while the juveniles from the witness batch 
registered an average weight of 276.804±0,051 g/specimen and a rate of survival of 
97%. The results reveal that the use of organic Se (Sel-plex) in the nutrition of the 
common carp juveniles (Cyprinus carpio), variety Lausitz, leads to an increased 
body mass and to a lower mortality.  
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Introduction 
 
The existing literature on the selenium (Se) administration to fish shows that 
the organic Se is assimilated in muscles and all over the body compared to the 
inorganic Se, stored in the liver only (Lorentzen M. et al., 1994). Organic Se is 
stored easier all over the body due to its absorption as an amino acid similar to the 
metionin. Further it is used in two purposes: in the synthesis of the seleno-
metionines and in the synthesis of new proteins taking metionin’s place. The stored 
Se is recovered from the tissues during the proteins turnover process (Lyons T.P., 
2002), when the proteins are continuously replaced and synthesized. The organic 
Se is involved in all these processes, while the inorganic Se is passively absorbed   2
in the intestines, as a mineral and used in the synthesis of some seleno-proteins. 
This is just a part of the inorganic Se, because the rest of it is eliminated from the 
body trough the excrements and urine (Surai P.F., 2004). The schematic circuit of 
organic and inorganic Se in the fish body is presented in Figure 1.  
As revealed by previous research (Lyons P.T., 2002), the addition of organic 
selenium in the fish fodder has several positive effects on the fish: an increased rate 
of the fodder processing; fights against the meat oxidation; a better immunity; a 
faster growth of the body mass; and a higher meet quality. The fish reproduction is 
also benefitting due to the administration of organic Se, as the survival rate is 
higher and the teratogen effects on the fish are lower (Lemly A.D., 2004).  
 
Figure 1. Fates of dietary organic and inorganic selenium (Lyons T.P., 2002) 
The literature screening shows that at the moment there are no studies on the 
employiment of organic Se in the fish nutrition carried out using the common carp. 
The goal of the present research is to acquire knowledge on the effects of the 
organic Se (Sel-plex) on the production and consumption indices of the common 
carp (Cyprinus carpio) sapling from the variety Lausitz.  
 
Materials and Methods 
 
The experiments were carried out at the Martinesti Fish Farm, near the City 
of Cluj-Napoca, during 159 days (09.06.08 to 15.11.08), and using 400 juveniles 
common carp (Cyprinus Carpio), variety Lausitz. The juveniles of 21 days old and 
having a mean body mass of 1.5 g/specimen were split in two batches consisting of 
200 specimens each one. The experimental and the witness batches have been 
stocked in individual tanks providing the same rearing conditions: the same water 
quality, rearing density, feeding hours, food quantity.   3
The water parameters were monitored on a daily basis during the experiment. 
The values of the monitored parameters are presented in Table 1 along with the 
values of the characteristic featured of the tanks.  
Table 1 
Characteristic parameters for the tanks and the water  
Mean tank depth (m)  1,2 
Tank area (mp)  975 
Mean water temperature (
0C) 20.83 
Minimum water temperature ( 
0C)   15 
Maximum water temperature ( 
0C) 28.7 
Mean oxygen concentration in water (mg/l)  7.2 
Mean pH  7.9 
 
The feeding started on the rearing day and was carried out manually, 
following a strict schedule presented in Table 2. In the first period 09.06.08 to 
15.07.08 the fodder was administrated 3 times every day, while in the last period 2 
times every day. The juveniles were feed with mixed fodder having the following 
composition: 38% proteins; 5% fat; 3.5% cellulose; 9% humidity. For the 
experimental batch this fodder was combined with 0.03mg organic Se (Sel-plex) 
per kg fodder. 
Table 2 
Feeding schedule and quantities  
Feeding period  Feeding hour  Fodder quantity 
(%) from the daily total 
09.06.08 – 15.07.08 
8
00 30 
13
00 40 
19
00 30 
16.07.08 – 15.10.08 
8
00 40 
18
00 60 
16.10.08 -15.11.08  18
00 100 
 
During the experiment the body mass of the juveniles was monitored and 
measurements related to the biometric indices were done, in order to gather 
information related to the growth progress. During the first growing phase the 
measurements were done twice every month and afterwards on a monthly basis. 
The survival rate was monitored as well. The parameter values were statistically 
processed using Anova.  
 
Results and Discussion 
 
The results presented below are the output of the comparison made between 
the two batches. This was mainly based on the following criteria: the body mass, 
the total length, the survival rate.    4
During the experiment the body mass of the juveniles increased 
systematically, as shown in Table 3. The specimens from the experimental batch 
were all the time having a bigger weight comparing to the specimens from the 
witness batch. The biometric indices as well have better values for the 
experimental batch comparing to the witness batch, in Table 4. 
 
Table 3 
The evolution of the mean body mass during the experiment  
Monitoring 
day 
Witness batch  Experimental batch 
Juveniles 
number 
 Mean body 
mass [g] 
Juveniles 
number 
Mean body 
mass [g] 
09.06.08 50  1.5  50  1.5 
25.06.08 50  20  50  30 
15.07.08 50  88  50  101 
15.08.08 50  158  50  177 
15.09.08 50  229  50  253 
15.10.08 50  273  50  327 
15.11.08 194  275  198  354 
 
At the end of the experiment the mean body mass value of the experimental 
batch was 354.619±0.088 g/specimen, while the mean value corresponding to the 
witness batch was 276.804±0.051 g/specimen (as shown in Tables 3 and 4). 
 
Table 4 
Body characteristics of the juveniles at the end of the experiment  
Characteristic  Witness 
batch 
Experimental 
batch 
Mean body mass (kg)  0.276  0.354 
Minimum body mass (kg)  0.240  0.300 
Maximum body mass (kg)  0.320  0.500 
Mean daily growth rate (g)  1.73  2.21 
Mean body length (cm)  24.19  25.9 
Mean body height (cm)  9.18  9.73 
Mean small body height (cm)  3.06  3.25 
Mean length of the caudal fin (cm)  3.19  3.06 
Mean head length (cm)  6.52  6.57 
Mean eatable length (cm)  14.65  16.16 
 
The statistic processing of data reveals good results regarding the 
experimental batch, as shown in Table 5.  
The maximum body mass for the experimental batch was 0.500 kg 
comparing to the lower value of 0.320 kg registered for the witness batch. The   5
juveniles with the higher body mass within the two batches are presented in Figure 
2, showing the better results for the experimental batch.  
The experimental batch performs better even regarding the minimum body 
mass, as the value is 0.300 kg, comparing to the 0.240 kg registered for the witness 
batch.  
 
    
 
 
 
Figure 2. The carp juveniles, (Cyprinus carpio), variety Lausitz  (1) at the 
beginning of the experiment (left); (2) at the end of the experiment (right) 
presenting the maximum body weight of the experimental batch (upper right) 
and the witness batch (lower right) 
 
The differences of weight between the batches and the weight variability 
(V%) among the juveniles from the same batch (7.88% for the witness batch and 
13.65% for the experimental batch) reveal that the weight distributions do not form 
a Gauss curve. Due this reason the statistical were nonparametric.  
Table 5 
The statistical parameters for the body mass indices and the total length 
Batch  Juveniles 
number  Mean   V % 
Mean body mass of the 
witness batch (g)  194  276.804±0,051 
  3.50 
Mean body mass of the 
experimental batch (g)  198 354.619±0,088***  4.29 
Mean body length of the 
witness batch (cm)  194 24.198±1,56  7.88 
Mean body length of the 
experimental batch (cm)  198 25.955±3,440***  13.65 
*** - p value <0.001% - very significant   6
 
The Dunn test applied on the body mass and length measurements by using 
the Anova program reveals that regarding these two criteria the differences 
between the two batches are significant and showing a better performance of the 
experimental batch. Moreover, the survival rate of the juveniles is 3% higher for 
the experimental batch comparing to the witness batch, as shown in Table 6.  
 
Table 6 
The survival rate indicators 
Parameters   Witness batch  Experimental batch 
Total number of juveniles at the 
beginning of the experiment 
200 200 
Surviving juveniles   194  198 
Loss rate (%)  3%  1% 
Survival rate (%)  97%  99% 
 
Both batches had 200 juveniles at the beginning of the experiment. At the 
end the experimental batch is bigger than the witness, due to the higher survival 
rate. The Dunn test reveals very significant values of the characteristic indicators, 
close to p<0.001, showing a better behaviour of the experimental batch.  
The above presented results motivate further work in using organic selenium 
in the nutrition of fish. The authors intend to organize other experiments involving 
fish of the same age and species (juveniles of Cyprinus carpio, variety Lausitz) and 
also to extend the experiment on other age and species categories in order to 
explore in depth the benefits of organic Se on the fish productivity.  
 
Conclusions  
 
The present paper presents experimental results which confirm the benefits 
of employing organic Se (Sel-plex) in the nutrition of the (Cyprinus carpio), 
variety Lausitz, juveniles. 
  The main findings of the authors are summarized by the following 
statements: the body mass of the juveniles is significantly increased when they are 
feed with fodder containing 0.03 mg of Sel-plex per kg; (354.619±0,088g mean 
body mass of the experimental batch compare tu 354.619±0,088g witness batch) 
and the survival rate is higher as well (3% in the faver of  experimental batch).  
The results of the research reveal that the organic selenium (Sel-plex) has a 
positive influence on the common carp juveniles. This could contribute to the 
growth of productivity of fish farms and to their higher economical profitableness.  
The performances registered by the experimental batch during this research 
recommend organizing further studies on (Cyprinus carpio), variety Lausitz of 
different ages and also on other fish species.  
   7
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